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By J. T. Thompson, Highway Research Specialist 


ILE question of what constitutes suitable or neces- 
sary road widths is one of first importance to high- 
way engineers, economists, and administrators 

Surface width greatly affects such matters as traffic 
capacity, highway cost, and safety. In a remarkably 
short time we have seen widths increase from a scant 
dozen feet to 20 feet or more for the undivided two-lane 
pavement and beyond that to multiple-lane arrange- 
ments. It is obvious that this increase is the result of 
the changing character of traffic, but the particular 
element or elements causing the change—size, speed, 
or traflie density —has not been determined. 

The store of information bearing upon this question 
is scant—out of proportion to its importance. Vari- 
ous attempts have been made to establish facts, but the 
investigators have not supplied much of the informa- 
tion needed today in considering the relation of vehicu- 
lar dimensions and speeds to road widths. 

In earlier studies fixed stations were set up on the 
road at which observers noted the distance from the 
road edge of vehicles passing the station.2 Deductions 
as to the probable transverse positions of vehicles in the 
most critical state, that is, when passing one another, 
were accordingly based upon observations involving 
only one vehicle. It was only by coincidence that 
simultaneous records of two passing vehicles could be 
obtained. One exception should be made to this gen- 
eral remark; in the Cleveland study, 


some data were 
obtained for passenger 


cars passing the station simul- 
taneously while traveling in opposite directions. 


MOTION PICTURES TAKEN OF PASSING VEHICLES 


In the early summer of 1933 the Bureau of Public 
Roads of the United States Department of Agriculture 
in cooperation with the Johns Hopkins University, the 
Commissioner of Motor Vehicles of Marvland, and the 
State Roads Commission of Maryland,’ undertook to 
study this question using a radically different method. 
It was decided to trail and take motion pictures of 
Vehic ‘les in the act of passing. 

he apparatus used in the investigation was simple 
and needs but little explanation. A motion-picture 
camera was mounted upon a bracket just outside the 
driver’s window of an automobile as shown in figure 1. 
This camera was a spring-operated, 35-millimeter ma- 
chine carrying 100 feet of film at a loading. Exposures 
Were made with a lens having a focal length of 4 inches 
at the constant rate of 1 foot, or 16 frames, per second. 


A raichet-and-pawl arrangement permitted the opera- 
tor quickly to rewind the camera spring while driving. 


5 Als rofessor of Civil Engineering, The Johns Hopkins University. 

‘ Transverse Distribution of Motor Vehicle Traffic on Paved Highways, by J. T. 

Pauls, Public Roads, vol. 6, no. 1, March 1925 

onteo fa Plan of Highway Improvement in the Regional Area of Cleveland, 
a0, t i¢ Bureau of Public Roads, 1928. 

P Bes those already mentioned, other cooperating agencies during 1934 were the 

rear aa ia Department of Highways, the Department of Revenue of Pennsy!- 
seg the ¢ Jommissioner of Motor Vehicles of New Jersey, and the Board of Chosen 

reeholders of Union County, N. J. 
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No serious difficulty was experienced 


in taking clear 
pictures. 





FIGURE 1 


Mori1on-PIcTURE 


CAMERA MOUNTED ON 
AUTOMOBILE 


UsEep IN Stupy. 


After development, a positive print of the negative 
was studied in the office by running it through a desk- 
type, variable-speed machine equipped with a magnify- 
ing lens through which the film could be observed as it 
passed over a translucent plate behind which was a 
strong light. The frames showing the two vehicles 
opposite one another in the act of passing were thus 
identified and marked. (See figs. 2, 3, and 4.) Later, 
these marked frames were projected upon a screen as 
still pictures and transverse placement dimensions were 
scaled off. 

It will be helpful to define certain terms that are fre- 
quently used in this report. 


Critical vehicle—The vehicle being trailed by the 
observer’s car and being passed by another ve- 
hicle. 

Passing vehicl 
vehicle. 

Lateral position—The transverse position on the 
road of the vehicles in question when directly 
opposite one another in the act of passing. 

Critical frame—The frame on the film that shows 
the vehicles at the instant they are opposite 
each other in the act of passing. This frame is 
projected to get the required measurements. 

Dimension A—The distance from the right edge of 
the road to the centerline of the right rear wheel 
of the critical vehicle. 

Dimension B—The clearance between the passing 
and critical vehicles at the instant when their 
rear Wheels are opposite during the act of pass- 
ing. 

Dimension C—The distance from the left edge of 
the road to the centerline of the outer wheel of 
the passing vehicle. 

Dimension D—The distance center to center of tne 
outer wheels of the passing and critical vehicles. 
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Figure 2.—SraGces 1n TypicaL Passinac OPERATIONS. LEFT, FiaurE 3.—STAGEs IN TyYPIcAL PAssING OPERATIONS EFT, 
PassENGER Car PassiInG PAssENGER CAR IN THE SAME D1- PASSENGER Car PassinGc Truck IN THE SAME Dini TION 
RECTION ON A 20-Footr Roap; Riagut, PASSENGER CAR PassinG ON AN 18-Foor Roap; Ricut, Truck Passina TRUCK |\\ THE 
PASSENGER CAR IN OpposiITE DIRECTION ON AN 18-Foot Roan. SaME DIRECTION ON AN 18-Footr Roan. 
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4.—C OPERATIONS ON 


PASSING 
ROADs. 


FRAMES OF 
20-F oor 


FIGURE RITICAL 


Dimension A+ D—The “used space” of road, that 
is, the distance from the right edge of the road 
to the centerline of the outer wheel of the passing 
vehicle. 

Dimension K.—The distance from the right edge 
of the road to the centerline of the critical vehicle. 

Dimension E,—The distance from the left edge of 
the road to the centerline of the passing vehicle. 

Offset—Distance between centerline of traffic lane 
and center of vehicle, negative when measured 
from the lane center toward the road edge, 


posi- 
tive when otherwise. 


The dimensions defined above apply to vehicles pass- 
ing while traveling in the same or opposite directions 
and with the exception of offsets, E,, and E, are shown 
diagrammatically in figure 5. 


DISTANCES SCALED FROM ENLARGED PICTURES 


Table 1 shows a sample of the data recorded in the 
field and information derived in the office. The field 
procedure was as follows: The observers placed their 
car in free traffic and selected a vehicle for observation 
and followed 200 to 300 feet behind it-—-near enough to 
get a useful picture but sufficiently far away to encour- 
age a third vehicle to pull in between. Just as the 
middle vehicle pulled out to go around the leading one, 
the camera was started by the driver-observer 
picture of the entire passing maneuver was taken. 
obser ‘ar was kept as nearly as possible at the speed 
of the critical vehicle. 

Tests were made in advance of the field work to 
determine how accurately the trailing speed would 
represent the speed of the vehicle trailed and it was 
found that the greatest error over a wide range of 
speeds did not exceed 5 miles per hour. The speed- 
ometer reading was recorded by a second observer who 
wlso noted, from stakes set at one-tenth mile intervals, 

the apy roximate point of passing. This observation 

ed to a close identification of the point and subsequently 
lotes were made regarding the dimensions of the road, 
the characteristics of its surface, the shoulders, and 

Wayside conditions. 

Vhen the critical vehicle was a truck, it was stopped 
iter the pictures were taken, and its over-all length, 
Width, and distance center to center of tire mountings 
Were measured. No attempt was made to stop the 
Passing vehicle. When the critical vehicle was a pas- 
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PASSING IN SAME AND OpposiTE DIRECTIONS. 


senger car, it was not stopped for measurement because 
it was felt that for all practical purposes such dimensions 
could be considered constant 

In obtaining data on vehicles passing from opposite 
directions, only sufficient film was exposed to determine 
the lateral positions of the vehicles at the instant of 
passing. A record of the speed of the critical vehicle 
and the point of passage was also made. 

Positive prints of film were run through a machine 
designed for use in film editing for the purpose of corre- 
lating film ‘‘shots’”’ and field notes and selecting the 
critical frames. At this time decision was made regard- 
ing the usefulness of the picture and all observations 
where the positions were affected by special conditions, 
such as vehicles parked upon the shoulder or people 
walking along the side of the road, were eliminated 
from further consideration. 

After the acceptable critical frames had been selected, 
they were projected upon a screen and the desired 
dimensions scaled off. Wherever possible, use was 
made of the known width of the road to establish the 
scale of the other dimensions. These scaled values 
were recorded and converted into actual position dimen- 
sions as shown in the samples in table 1. 

Considerable thought was given the matter of 
accuracy and tolerance in scaling the dimensions. To 
insure the best possible accuracy and to act as a check, 
two different observers made measurements of the 
clearance, B, on every critical frame. This check and 
a comparison of A D against the road width as 
measured in the field, was made in every case to insure 
accuracy. The tolerances adopted allowed a variation 
of 0.3 foot in the measurements of clearance, B, and 
also between the sum of A+C-+D and the measured 
road width. These tolerances amounted to approxi- 
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TABLE 1. 


SAMPLE OF FIELD DATA, 


mately 5 percent for the clearance and 2 percent for 
the sum of A+C+D. A larger tolerance was allowed 
in the measurement of the clearance because this 
dimension was the most difficult to scale because of 
the indistinct outline of the vehicles in the projection 
when inspected at close range. 

PASSING A VEHICLE GOING IN SAME DIRECTION MAKES GREATEST 

DEMAND FOR ROAD WIDTH 


The data obtained are sufficient to indicate the 
habits of drivers in passing other vehicles going in the 
same direction and in opposite directions on roadways 
of widths ranging from insufficient to ample. Widths 
of 18, 20, and 22 feet, were thought to give such a 
range. All pictures were taken on undivided, primary 
highways carrying recreational and commercial traffic. 
In general, the passing of vehicles was recorded on 
roads without paved shoulders but some studies were 
made on roads widened by shoulder paving. ‘Table 
2 gives the type, width, and shoulder conditions, on 
each of the roads where studies were made. 

A few of the roads on which observations were made 
had center stripes painted on the surface to mark the 
lanes. Most of the concrete roads on which observa- 
tions were made had longitudinal center joints that 
also served to mark the common boundary of the two 
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OBSERVATIONS IN EacH SAMPLE INDICATED BY 









the Overtaking and passing a vehicle going in the same 
by direction is a more difficult operation and imposes a 
sing steater demand for. road width than meeting and 







Passiny a vehicle. In meeting an oncoming vehicle a 
driver selects a position within ‘the 1 ‘ight lane and makes 
‘ure that the oncoming vehicle does not tend to infringe 
‘pon his lane. Experience has taught that this is the 





NUMBER AGAINST FREQUENCY DISTRIBUTION LINE. 








CLEARANCE - FEET 


snp C (SEE Fic. 5) ror SAME-D1IRECTION Passing. NUMBER OF 











best method to avoid sideswiping. Speed can be regu- 
lated according to local conditions. As will be pointed 
out later, passenger cars do not run off the pavement 
when passing other passenger cars as is sometimes the 
case in same-direction passing. In same-direction pass- 
ing the driver must use that portion of the roadway left 
to him by the vehicle ahead, dividing his attention 
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OBSERVATIONS IN Each SAMPLE INDICATED 1 


of the passing vehicles (dimension C 
between vehicles (dimension B 
where studies were Passenger cars passing 
passenger cars are re ported separately from passenge! 
cars passing trucks. 

In some instances data for trucks passing trucks a 
shown. 


und the clearanc eC 
each of the roads 
made 


re 
Special effort was made to record trucks pass- 
ing trucks but the number of observations was small, 
amounting to less than 6 percent of the 


overtaking 
passages recorded. 


This small percentage probably 1s 
the result of the relatively small proportion of trucks 
to total traffic and possibly to the absence of pronounced 
differences in speed among trucks. 

Examination of figures 6 to 8 shows only slight diifer- 
ences in the average positions of vehicles on roads of the 
same width. For the 1S-foot surfaces the frequency dis- 
tribution lines for dimensions A, B, and C are approxi- 
mately triangles with narrow bases and high altitudes. 
With increase in surface width to 20 feet the peaks are 
somewhat flattened and the bases spread out and this 
elfect is very much more pronounced for 22-foot sur- 
faces. This change in shape of the 
indication of relief from road-cramping. 

\verage dimensions from the diagrams for same- 
direction passing and also those for opposite-direction 
passing to be presented later, are given in table 3 
There is surprisingly little variation in the average 
dimensions for surfaces of the same width, seldom more 
than one-half foot. This is about the width of a 
pas ‘nger-car tire and c1ves confidence as to the ade- 
quacy of the methods used. 

Table 4 shows the average dimensions consolidated 
r cach width of road but excludes bituminous roads 
with concrete shoulders and one concrete road widened 
With a 3-foot strip of concrete. This was done to 
eliminate the possible influence of paved shoulders on 
Vehicle position. The table is based entirely on obser- 
vations on 18-, 20-, and 22-foot concrete pavements 


diagrams is an 


for 


Without special shoulder construction and all conclu- 


slons as to vehicle positioning are based upon these 
consolidated data. 
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DRIVER PSYCHOLOGY AND RELATION OF ROAD WIDTH TO VEHICLE 
POSITION INDICATED BY DATA 


Table 4 throws light upon several moot questions. 
lor example it has been thought that, perhaps because 
truck drivers have greater experience and are aware 
that their vehicles are generally of such width as to 
cause inconvenience to others, they keep closer to the 

eht edge of the road than do passenger-car operators. 
Gieions this is not the case as both passenger cars 
and trucks apparently tend to center themselves closely 
on the centerline of their own traffic lane and maintain 
that position when being overtaken and passed. This 
seems to be true indiscriminately for all three of the 
road widths studied as the dimensions E, and the cor- 
responding olfsets of critical vehicles show. 

One also wonders what drivers want or try 
either consciously or subconsciously, when they over- 
take and pass other vehicles Do they follow the center- 
line of their own traffic lane if they can? Are they 
equally concerned with the danger of* sideswiping the 
vehicle they are passing and the hazard of running off 
onto the left shoulder, and as a result do they bisect 
the clear space between the vehicle and the road edge? 

The answer to the first question is not entirely clear 
from the data of table In contrast to the positioning 
of the critical vehicle whose average offset is never 
greater than 0.2 foot and which is alternately plus and 
minus, the passing vehicle is consistently to the left 
of its lane center, except when the relatively small 
passenger cars are alone involved on the relatively 
wide 22-foot pavement. In this case the passing 
vehicles could obviously follow the lane center if they 
wanted to but instead they apparently are satisfied 
with a clearance of about 5.0 feet and move well inside 
the lane centerline. 

The answer to the second question seems to be that 
they are more afraid of sideswiping, since in every case 
they pass well to the left of the midpoint between 
critical vehicle and left road edge. This is brought out 
strikingly by figure 9 which shows diagramatically the 
positions of the critical and passing vehicles with respect 
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TABLE 4 Weighted average distances on physically si:nilar concrete roads (without paved shoulder) for various types of passages, ve’.icles 
moving 2n either the same or opposite directior 











PASSENGER CARS PA ING PASSEN(‘ 











Space used by 
es moving vehicles mov- 
ta dinant’ | ing in same 

= | direction 


D) 





Per- 
> Toot \ centage 
Ec Offset A+D of road 

width 













. I.& } ) .% i { 16. 2 90. 0 
a H { 4.7 0.3 17.7 88. 5 





83. 6 





to the centerlines of traffic lanes and the position of the 
passing vehicle with respect. to the midpoint referred 
to. Kicvure 9 is based upon the consolidated data of 
table 4. 


and passing other passenger cars on the 18-foot pave- 
ment 





The edge distances, positions of vehicle centers, and 
offsets are also shown for opposite direction passing In 
Reference has previously been made to the shape of table t. The offsets on all roads and for both types of 
the distribution diagrams of figures 6, 7, and S as an vehicles are consistently negative. It may be concluded 
index to the relief from road cramping that is exper- | that this displacement to the driver’s right is influenced 
ienced as road widths increase. The reduction in the | by the presence of the oncoming vehicle since in same 
height of the peaks and the increase in the width of the direction passing, critical vehicles on the average were 
bases is not nearly so marked between the 18- and 20- | seen to track in the center of their traffic lane. 
foot as between the 20- and 22-foot surfaces From the foregoing it may be 7 ge a 

, , aavement width of 18 feet is too narrow for either 

Other evidence of the greater convenience of traffic | P"™' age Re 

gg ine sore : passenger cars alone or mixed traffic, that pavements 
on the wider roads also appears in figures 6 to 8.) A”. gay . ae 
s . ee : 20 feet wide are inadequate for dense traffic involving 
Passenger cars when passing other passenger cars on ; a 
Seg . wide trucks but are reasonably satisfactory for the 
1S-foot roads were observed in a number of instances to . } : , ‘ : 
; : . an more lightly traveled roads and for roads used in- 
run with their left wheels on the dirt shoulder. This : ; rian 
. frequently by wide trucks, and that a width of 22 feet 

did not happen on either of the two wider roads. ey se st 

W] ) dys ( a al ; is entirely adequate and satisfactory for mixed traffic. 

hen the a peaanegens 0 gi - MCIES lief Speeds of all types of vehicles have steadily increased 
studied in table 4 or figure 9 saa ee Ss a " tl in the past and there is no definite assurance as to the 
lrom cramping 1s apperees W Pa the roa a (h future trend. It is believed that speed has an effect 
increases Irom 15 to 20 —_ their off ug when upon the position of motor vehicles on the pavement. 
a eee ee ager _ Tee their offset : +m A limited study was made to show the effect of speed 
= there is no change in the We —~ ol sae ucieS | upon the position of passenger cars relative to the right 
when passenger pagal ico ‘ig - . yith, trucks Pass | edge of the road. Frequency distribution diagrams for 
ee sao ig an ; ™ oe: bas ; oP scxchgpecse il same-direction passing were drawn, as shown in figure 

22 icet, there Is a marked reduction of offsets and a 13. and RS cae : ? v : 

? 3, and the average position with respect to the right 
types of = — to - much more ie pao road edge was determined for the various speed groups. 
accommodated. As tar as offsets are concerned trucks, These positions were taken bv the ears as , wrara 
when passing trucks on the 22-foot pavement, are able se . pe ae = 4) > . vassenver be va a 
to assume positions at least as favorable as passenger \ 5 AR gyre Ral ery we le ” 99-f pn 

issume positions at least as fi ‘able as passenge P s 9 2° . . 

: : 5 Avenue near Rahway, N. - t is a 22-foot concrete 
cars passing passenger cars on the 20-foot road and more | jichway. As the speed of the critical vehicle increases 
favo ible positions as far as edge distance with respect | jts distance from the right road edge is increased. 
to the left wheels is concerned. Additional curves for higher speeds were plotted and 
they show the same trend, but they are not presented 
because of the limited number of observations made. 
































-Ficures 10 and 11 show frequency distributions 
imilar to those of figures 6, 7, and 8, except that 
Vehicles are moving in opposite directions. The change It is felt that, of any effects speed may have upon 
in shape of diagrams with increase in road width has a | vehicle position, the primary one is that involving 
Smilar significance. It should be noted that no pas- | greater edge distance. Thus, further increase in the 
sehger cars were observed to run off on to the dirt | speeds of vehicles will tend to make additional road 
shoulder as was the case when they were overtaking |! width necessary. 
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An interesting and rather surprising fact brought out 
by this study is the magnitude of the clearances taken 


by motor vehicles. This holds true for all types of 
passages whether in same-direction or opposite-direction 
passing. Quite contrary to the feeling that drivers 
often have of “just getting by’? when they pass other 
vehicles, the large uverage clearances observed show 
that this feeling is generally unwarranted. The sugges- 
tion often made that narrow roads would be satisfactory 
were traffic composed solely of passenger cars is based 
on the fact that with small edge distances and clear- 
ances it is physically possible for vehicles to pass. The 
facts determined in this study definitely indicate that 
fairly large edge distances and clearances are desired by 
vehicle drivers. 


TRUCKS CAUSE SMALL INCREASE IN USED WIDTH OF SURFACE 


Information on the influence of truck width upon the 
used width of highways (A+D) has been sought by 
those studying the allocation of highway costs to the 
various classes of vehicles. In order to bring out facts 
in this connection diagrams were drawn for cases in 
which passenger cars overtook and passed trucks. Each 
observed A+D dimension was plotted against the cor- 
responding overall width of the critical truck. These 
data are shown in figure 12. It will be observed that 
the bulk of the data lies within the 7- to 8-foot range 
of truck widths, and that outside this range the points 
become fewer and more scattered. With this observa- 
tion in mind, and because a recent survey shows ap- 
proximately two-thirds of all trucks to have widths be- 
tween 7 and & feet,‘ the method of least squares was 
applied to the data within this range only, to determine 
the average line. 

This analysis is summarized in table 5 in which the 
increase in used space for a 1-foot increase in truck width 
is recorded. The results are quite variable but on thi 
average clearly indicate that as truck widths increase, 
passing passenger cars shift further toward the left edge 
The amount they shift, however, is small, 0.1 foot on 






TaBLE 5.—Summary showing increase in used space for in 
in truck width from to S feet for passenger cars passing | 


) 
on concrete roads 





Used 
A+1 
Vane Num- 
ea : 
er 
oak of . 
Locat f Font obser oO: Ob- | 
seal ‘2 : serva- | Truck | Truck 
vation | “<ions | width | widtl 


7 feet 8 feet 


Feet Feet Feet 
U S 49, vicinity Aberdeen, Md 18 1933 24 16. 29 16 
U 8 40, vicinity Aberdeen, Md 18 1934 57 16. 54 6. 82 
US$ 111, Maryland line to York, 
Pa 18 1934 111 16. 63 f 
U S$ 22, vicinity Allentown, Pa 18 1934 169 16.7 16. 74 
Weighted average for 18 
foot road 16. 64 | le 
U 8 40, vicinity Aberdeen, Md 20 1933 | 56 17. 85 18 
U 8S 40, vicinity Aberdeen, Md 20 1934 98 18. 23 1s 
U § 22, vicinity Allentown. Pa 20 1934 267 17. 94 18, 20 
Weighted average for 20- 
foot road 18. 00 18. 34 
| 
Westfield Avenue, vicinity — 
Rahway, N. J 29 1934 147 18. 80 19. 4 


4A Study of the Weights and Dimensions of Trucks by J. T. Thomps 
Roads, vol. 16, no. 3, May 1935. 
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Figure 11. 


the narrow 18-foot road, 0.3 foot on the less restricted ; the left rear wheel of the passing car. 
20-foot road, and 0.7 foot on the relatively wide 22-foot 
road where greater choice is known to exist. 
crease in used width of road should not be attributed 
particularly to trucks of large rated capacity. 
study of truck widths referred to above it was found 
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FREQUENCY DISTRIBUTION OF EDGE DISTANCES AND CLEARANCES FOR OpposiTE DirkECTION PASSING. 


The average 
edge distances found for the particular road width is 
designated, and also the average clearance. Tru 
widths were broken down into four classes: 6 

In the | 7—7.5, 7.5—S, and over 8 feet. The information col- 
lected on the 18-foot and 20-foot roads is summarized 


This in- 


that wide trucks are approximately evenly distributed | in table 6. The number of observations on 22-foot 


among the rated capacity classes from 14 tons to 5 tons. 
Eight feet is the common legal maximum width and of 
observed trucks of this width there were more 1-ton 
trucks than 5-ton trucks. 


Figures 14 to 


the influence of truck widths on the positions of pas- 
senger vehicles in passing trucks. 
made by truck-width classes of the observations in 


which passenger 


were, for any reason, within 1 foot of the left edge of 
the pavement or off of it entirely. 


horizontal lines shown on the diagrams represent the 
positions of the right rear wheel of the critical truck and 


roads where passenger vehicles, in passing trucks, 
were within 1 foot of the left edge was negtigible. 

Table 6 shows that as truck widths increase the 
percentage of unfavorable left edge distances, as here 
defined, remains approximately constant. On the 
20-foot road, which more nearly approaches a satis- 
factory width, this is particularly true throughout the 
range of truck widths, even for trucks exceeding the 
common legal limit of 8 feet. On the 18-foot road the 
percentage of such cases remains approximately con- 
stant until extralegal widths are reached, when tliere 
is a very sudden increase. Few trucks of extralega 
width were observed and the sample is rather sma!! to 
be considered a basis for definite conclusions. 


19 present additional information on 


An analysis was | 


cars in overtaking and passing trucks 


The ends of the 
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TaBLE 6.—Results of analysis of passenger cars passing trucks of 
various widths where passing vehicle was within 1 foot of the 
left road edge or off the road! 
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Truck width (feet a he cle My 2 ae HorIzONTAL LINES SHOW THE POSITION OF THE RiGuT REA! 
CKS in ot 1 1000 OT 1€it eage , ry , 
each width or cff road WHEEL OF TRUCKS AND OF THE LEFT REAR WHEEL OF TH! 
class PASSENGER VEHICLES. THE AVERAGE DiIsTANCES SHOWN 






BY Dasu Lines ARE FOR ALL OBSERVATIONS OF PASSENGER 
VEHICLES PassING TRUCKS ON 18-Foot PAVEMENTS REGARD 








































ET ; ‘ 67 15 18 27 LESS OF DisTANCES TO EDGES 
I eer cae ae 138 2 ‘7 ‘ 
7.5-8.0--. TENE: j 213 48 66 31 , 
Over 8.0. -.... 23 il | nearly all passings observed, where the clearance b« 
Total ‘ 441 100 142 2 | tween vehicles was less than the average, the critica! 
—— - — — | vehicle was taking more than the average edge distance 
20-FOOT CONCRETE ROAD However, examination of those passings where tli 
me 7 passing vehicle was close to the left edge shows mor 
oe 7 3 1 13 | cases where the average clearance between vehicle- 
a sdinanes 258 ‘ 36 14 | was exceeded than there were below the average cle: 
Sur Se. ee ‘ee | ance. This suggests that about as many drivers 1 
CRESTS ene 480 100 66 14 | close to the left edge or off the road because of th: 
— —— | own driving habits as are forced to by drivers of pass 
! Tabulation for 22-foot road omitted because of the small number of observations vehicles : 






where the vehicle was within | foot of the left edge or off the road ‘ , ? 
A comparison of the road width used in pass! 


From the foregoing it may be argued that the width | (A+ D) in table 4 shows that passenger cars passiig 
of the truck is of less importance, comparatively, than | passenger cars used 0.8 foot less space than trucs 
the use of excessive right edge distance, excessive clear- | passing trucks on each of the three road widt)s 
ance, or a combination of the two in causing the passing | Passages involving trucks and passenger cars requ 
vehicle to travel close to the left edge of the pavement. | an intermediate amount of space. 










Detailed study of figures 14 to 19 shows that, in The last column in table 4 shows the used spece 
general, where less than normal clearance between | expressed as a percentage of road width. As the road 






vehicles was found, the passing vehicle was forced over | width increases there is, for each vehicle class, a «\' 
by the selfish position taken by the passed vehicle. In | crease of about 2 percent between the 18- and th: 
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TRUCKS 7707.5 FEET WIDE ON 18-FOOT ROAD 








ACN N ROAD WIDTH - FEET MENS 


FIGURE 15.— GRAPHICAL PRESENTATION OF EDGE DISTANCES 


AND CLEARANCE WHERE PASSENGER VEHICLES, IN OVERTAK- 
ING AND PAssING TrucKS, PLACED THE LEFT WHEEL WITHIN 


1 Foor or THE EpGe or PAVEMENT. THE ENDS OF THE 
HorIzonTAL LINES SHOW THE POSITION OF THE RIGHT REAR 
WHEEL OF TRUCKS AND OF THE LEFT REAR WHEEL OF THE 


PASSENGER VEHICLES. THE AVERAGE DISTANCES SHOWN BY 
Dorrep Lines ARE FOR ALL OBSERVATIONS OF PASSENGER 
VEHICLES PAssInG TRUCKS ON 18-Foor PAVEMENTS REGARD- 
LESS OF DISTANCES TO EDGES 


foot width followed by a much larger decrease between 
the 20- and 22-foot widths. This is again indicative of 
narrowness in the 18- and 20-foot roads and also of the 
release from width restriction that is experienced when 
a width of 22 feet is reached. 

Figure 20 shows passenger cars passing on a 20-foot 
road, 


CONCLUSIONS 





1. Drivers of critical vehicles when being overtaken 
and passed tend to follow the centerline of their own 
traflie lane very closely. 
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FIGURE 16 GRAPHICAL PRESENTATION OF EDGE DISTANCES 
AND CLEARANCE WHERE PASSENGER VEHICLES, IN OVERTAK- 
ING AND PassiInG Trucks, PLACED THE LEFT WHEEL WITHIN 
| Foor or THE EDGE OF PAVEMENT. THE ENDS OF THE HorI- 
ZONTAL LINES SHOW THE POSITION OF THE RIGHT REAR WHEEL 


OF TRUCKS AND OF THE Lert REAR WHEEL OF THE PASSENGER 
VEHICLES. THE AVERAGE DISTANCES SHOWN BY DOTTED 
Lines ArE FoR ALL OBSERVATIONS OF PASSENGER VEHICLES 
Passinc TrucKS ON 18-FootT PAVEMENTS REGARDLESS OF 
DIsTANCES TO EDGES 

2. Pavements of 18-foot width are too narrow for 


modern passenger cars alone or for modern mixed 
traflic. Pavements of 20-foot width are reasonably 
adequate for light-traffic roads used infrequently by 
wide trucks but are inadequate for heavy mixed 
traffic. Pavements of 22-foot width are entirely 
adequate for modern mixed traffic. 

3. When passenger cars occupy unfavorable positions 
with respect to the left road edge in passing trucks, they 
do so because of the habits of the drivers as often as 
because of their being crowded over by the passed 
vehicle. 
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FiGgurRE 17.—GRAPHICAL PRESENTATION OF EpGE DISTANCES 
AND CLEARANCE WHERE PASSENGER VEHICLES, IN OVERTAK- 
ING AND PaAssinGc TrucKs, PLACED THE LEFT WHEEL WITHIN 
1 Foor or THE EDGE oF PAVEMENT. Tue ENDs or THE Hort- 
ZONTAL LINES SHOW THE POSITION OF THE RIGHT REAR WHEEL 


oF TRUCKS AND OF THE LEFT REAR WHEEL OF THE PASSENGER 
VEHICLES. THE AVERAGE DISTANCES SHOWN 
Lines ARE FOR ALL OBSERVATIONS OF PASSENGER VEHICLES 
Passinc Trucks on 18-Foor PAVEMENTS 
DISTANCES TO EDGES 


BY DoTrep 


REGARDLESS OF 


‘-IGURE 18.—GRAPHICAL PRESENTATION OF EpGE DtsTanct 
AND CLEARANCE WHERE PASSENGER VEHICLES, IN OVERTAK 
ING AND PassInG Trucks, PLACED THE LEFT WHEEL WITHIN 
1 Foor or THE EpGe or PAVEMENT. The ENbDs or THI 
HORIZONTAL LINES SHOW THE POSITION OF THE RiGuTt REA! 
WHEEL OF TRUCKS AND OF THE LEFT REAR WHEEL OF THI 
PASSENGER VEHICLES [THe AVERAGE DISTANCES SHOWN B 
Dottrrep LingEs ARE FOR ALL OBSERVATIONS 
VEHICLES PAssiInG TrRUcKS ON 20-FootT 
LESS OF DISTANCES TO EDGES. 


OF PASSENGE! 
PAVEMENTS REGARD 
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TRUCKS OVER 8 FEET WIDE ON 20 FOOT ROAC 
AN ROM R f R ~ 

Figure 19.— GRAPHICAL PRESENTATION OF EDGE DISTANCES 
AND CLEARANCE WHERE PASSENGER VEHICLES, IN OVER 
TAKING AND Passinc Trucks, PLACED THE LEFT WHEEI 
Within ONE Foor or THE EDGE OF PAVEMENT THe ENps 
OF THE HorizonTAL LINES SHOW THE POSITION OF THI 
Ricgurt Rear WHEEL or TRUCKS AND OF THE LEFT REAR 
WHEEL OF THE PASSENGER VEHICLES. THE AVERAGE Di1s- 
TANCES SHOWN BY Dorrep Lines ARE FOR ALL OBSERVA 
TIONS OF PASSENGER VEHICLES Passinc TrucKS ON 20 


Foor PAVEMENTS REGARDLESS OF DISTANCES TO 





PUBLIC 


ROADS 





FiGURE 20 P OPERATIONS ON A 20-FooT Roan. 


PUBLICATION ON HIGHWAY BRIDGES AVAILABLE 


“Highway 


Bridge 
scribes with clarity and in complete detail the impor- 


tance of the various kinds of data needed in the design 


Surveys”, a booklet which de- 


of bridges, is being reprinted by the Superintendent of 
Documents and will soon be available. 

The importance of a comprehensive and accurate 
bridge survey can hardly be overemphasized, the book- 
let states. Incomplete or inaccurate information may 
quickly result in bridge failure, involving financial 
loss as well as possible loss of human life. All perti- 
nent data for each bridge should be obtained and filed, 


as each structure built may be considered to consti- 
tute a practical experiment in bridge building. Such 
service records furnish additional data that further 


advance the art of bridge building. 

Civil engineering instructors and students will find 
this publication invaluable as an exhaustive but con- 
cise textbook, complete with sample forms for recording 
data, illustrations, diagrams, necessary formulas, etc. 

Written by Mr. C. B. MeCullough, an outstanding 
authority on bridges, this 76-page booklet was first 
issued several years ago. Published as United States 
Department of Agriculture Technical Bulletin No. 55, 
“Highway Bridge Surveys” may be obtained from the 
Superintendent of Documents, Government Printing 
Office, Washington, D. C., at 20 cents percopy. A 25- 
percent price can be obtained on single 
orders for 100 or more copies. 
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PUBLICATIONS of the BUREAU OF PUBLIC ROADS 








Any of the following publications may be purchased from 
the Superintendent of Documents, Government Printing Office, 
Washington, D. C. As his office is not connected with the 
Department and as the Department does not sell publications, 
please send no remittance to the United States Department of 
Agriculture. 


ANNUAL REPORTS 
Report of the Chief of the 


5 cents. 


Bureau of Public Roads, 1924. 


Report of the Chief of the Bureau of Public Roads, 1927. 


5 cents. 


Report of the Chief of the Bureau of Public Roads, 1928. 


5 cents. 


Report of the Chief of the Bureau of Public Roads, 1929. 


10 cents. 


Report of the Chief of the Bureau of Public Roads, 1931. 


10 cents. 


Report of the 
5 cents. 


Chief of the Bureau of Public Roads, 1933. 


Report of the Chief of the Bureau of Public Roads, 1934. 


10 cents. 


Report of the Chief of the Bureau of Public Roads, 1935. 


5 cents. 


Report of the Chief of the Bureau of Public Roads, 1936. 


10 cents. 


DEPARTMENT BULLETINS 


No. 583D.. Reports on Experimental Convict Road Camp, 
Fulton County, Ga. 25 cents. 
No. 1279D..Rural Highway Mileage, Income, and Expendi- 
tures, 1921 and 1922. 15 cents. 
No. 1486D. . Highway Bridge Location. 


15 cents. 


TECHNICAL BULLETINS 


No. 55T. . . Highway Bridge Surveys. 
No. 265T. . . Electrical 
35 cents. 


20 cents. 


Equipment on Movable 


Bridges. 


MISCELLANEOUS PUBLICATIONS 

No. 76MP..The Results of Physical Tests of Road-Building 
Rock. 25 cents. 

No. 19IMP. Roadside Improvement. 10 cents. 

No. 272MP..Construction of Private Driveways. 

No. 279MP . Bibliography on Highway Lighting. 


10 cents. 


5 cents. 


Federal Legislation and Rules and Regulations Relating to 
Highway Construction. 15 cents. 


The Taxation of Motor Vehicles in 1932. 35 cents. 


An Economic and Statistical Analysis of Highway-Construction 
Expenditures. 15 cents. 


Highway Bond Calculations. 10 cents. 








Single copies of the following publications may be obtained 
from the Bureau of Public Roads upon request. They cannot 
be purchased from the Superintendent of Documents. 


SEPARATE REPRINT FROM THE YEARBOOK 
No. 1036Y..Road Work on Farm Outlets Needs Skill and 
Right Equipment. 
TRANSPORTATION SURVEY REPORTS 
Report of a Survey of Transportation on the State Highway 
System of Ohio (1927). 


Report of a Survey of Transportation on the State Highways 
of Vermont (1927). 


Report of a Survey of Transportation on the State Highways 
of New Hampshire (1927). 


Report of a Plan of Highway Improvement in the Regional 
Area of Cleveland, Ohio (1928). 


Report of a Survey of Transportation on the State Highways 
of Pennsylvania (1928). 


Report of a Survey of Traffic on the Federal-Aid Highway 
Systems of Eleven Western States (1930). 


UNIFORM VEHICLE CODE 


Act I.—Uniform Motor Vehicle Administration, Registra- 
tion, Certificate of Title, and Antitheft Act. 

Act I1.—Uniform Motor Vehicle Operators’ and Chauffeurs’ 
License Act. 

Act III.—Uniform Motor Vehicle Civil Liability Act. 

Act 1V.—Uniform Motor Vehicle Safety Responsibility Act. 

Act V.—Uniform Act Regulating Traffic on Highways. 


Model Traffic Ordinances. 








A complete list of the publications of the Bureau of Public 
Roads, classified according to subject and including the more 
important articles in Pustic Roaps, may be obtained upon 
request addressed to the U. S. Bureau of Public Roads, Willard 
Building, Washington, D. C. 
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